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(54) MATRIX SUBSTRATE AND LIQUID CRYSTAL 
DISPLAY DEVICE AND PROJECTION TYPE 
LIQUID CRYSTAL DISPLAY DEVICE USING THE 
SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which is capable of stably fixing pixel 
potential, precisely controlling the potential applied to 
liquid crystals and provjding good image quality even If 
there is some variations in the pixel potential. 

SOLUTION: The liquid crystal display device which 
divides an analog video signal into a plurality of lines and 
impresses these signals on a liquid crystal panel has ^3 
pieces of analog video input lines 41 to 44 within this 
liquid crystal panel on one side of its liquid crystal pixel 
array region and has analog switches 6 for transmitting 
these analog video signals to the desired signal lines 
between the analog video input lines 41 to 44 and the 
liquid crystal pixel array. The various values of the 
connecting distances of the analog video input lines 41 
to 44 and the analog switches 6 are not sorted. The 
device has respectively 32 pieces of the analog video 
input lines 41 to 44 on both sides of the liquid crystal 
pixel array. The various values of the connecting 
distances of the analog video input lines 41 to 44 and the 
analog switches 6 vary in their sequence on both sides. 
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(57) [gi^^] 

iiTSo BtiBB7':^a</t:7=:tA:^j^As||j|3^a^jij^7^U 




1 

W±*U S.OBljtBZ:^Dybr7^;tA;tU^i:mif3rS^iil 
[11*113] iS*Jii3i{i2tfg«®x'h>j<^;^S^fi 

7'H'«^(D>t(l!llC3*Ji;±:^b. S.OB^IsBT:^D ;7tr 
A;biS9i: HufiBrt^iij^T U -I* ®F^^c:^iS^ifBT:^ n ^ 
tf7^:2|-{f ^ ScDfH^faiC 1£« ^ -y- «)® 7 :^ D ^ 
^-Y'j'^SrWb^ B^FfB7':^D<>'t7^:^rA;^iai:H^^BB7':^ 

;u C Ep Ad -r S r^a^^N^et; *5 V ^ T s 
7-?- n y If 7^;^- A^jf^A^rSMil^ 7 # 
2*lil±#Us fjlBT^DytTT^srA^^H^iiHulBrSB^ll 

So 

6 ] ft 4 Xti 5 (cIB^OfS^^^^^BtC 

im^m 7 ] ft*ii 4 xti 5 ciB«o^«^s?^sa t 
[ii*iB8} 7±rjvk^y=^m^^mm^iz^{fxm 

But BsS^/ -"Urt {±ilf BZ :^ n y If S:eii■r 
S7':^Dyt^7^;^rA;bi^A52*ti±¥^fH#^^b. BillB 



(2) ^mW-l 1 - 1 2 5 8 0 5 

2 

:^D^^;;^-< >>^$:#U SomJl3T:hD^^b:7^3rA;bl^ 

Ti-a^\^7':txtimizMi:&Lxm^^. m^mWi^ii. 
[it*« 1 0 ] m^m 9 tiB«cojg^^?NSB{3iba^ 

T, miiB^-1' D u >X<D 1 ^^(i. HtIiBil^««S® 3 
im^m 1 1 ] If 9 tiB«©^fi^^n^xSBlc:fei,A 

im^m 1 2 ] m^m 4 73.M 9 ov^m*^ 1 ii{ctB« 
20 ^^^ao 

[tl*« 1 3 ] it*iS 1 2 (c iB®®S^S^g^S?^^ 
Btc;fe^,^Tx b5HB^«^>'^^;1'& 3fe*5'— ffl075;< i: 

s.^-tx-w&tft^^m\^.- stc^feSMy-f 

[0 0 0 1] 

30 [^0^®«-rsttl5S^if] 2^^B^{±, ?«^;£ffl^,^Tiii^ 
?«S^^cDa^^cDt^*^w^fiS/'?^;^^©7':^uyA:^Ji^ 

[0 0 0 2] 

s-rtiiD LTv^?>o TSA^T-*,. ^SB^«^^^a^i^ ^st- 

<. '7-^X7^-i'3>-?>^^ffl07"utr^b-r. 
e>n?., b*>b. nffl'9-^'X®;*;S{b(ci:*,7&:i,>. S^Jt 
50 ictt, ®as^^c^b^^i^^^4A5S*^^^s. :i©fc«*. ia 



3 

m-tr-^ ^(D^mihttiiiz. gi3i=i;^ hi)5it-f x®2~ 
[0 0 0 3] -E-dtN 

Silbtiits /J^MT■+^'&:|gi!;;^JS:«■rSTFTA5S 

[0 0 0 4] Z.(Dtz>^. TFT©^9^■r•>5:<^ S^:7hUi;' 
;^ ^5' b < {iT^n t ^ feJUSIBliJlsIE&S T-^^^ 

#J^^S i {Hi*SJ:(frs NTS C^i^gi ^)fi?^JK 

MISTV^dXGA (extended Graphics Array) ^ SX 
GA (Super extended Graphics Array) ^ "7 7.0)^7^. 

[0 0 0 5] ^fz-:^. S i ®-'»«3i©*?>S 

h5>v;:^^'®IKi!j*;{±$b:a-^cV^©T-s ±i®bfcJ:o 

[0 0 0 6] C:ne>®#^^S iT-*)x #^g^SiT- 
TFT© Hl/'-f >i:SW«@i:&Ji^bTs 

lg?5:ff$fiS;b. $^HlBl-*«f*affi±CC^©MS^? 
S:^S-r5fe»07X¥ ■ Sit->7 h U2^X^$:ffMbfc 

[0 0 0 7] 

[*0^A^»^bcfcdi:-r5llM] ^tHSlAtt. ±iB^^ 
^bS iSU^^i^^S bfeSW^r-ft^S 

SlbTV^Sc KI±lllS{iJilT©get)t^?*^ISi;^S£«?!l& 
F*g^b■CV^So 

[0 0 0 8] ^©Be<)hbTs t«£*OtS^ili^©Hl^« 

fc. :i©Sffi[H]di{ir«Sll^x|l©ia[q]M5H></ie 
^C43V^T> iaini^^®JlHi:5fc!3^ ^©i^m> MBl©ia 
(Ri^^Sr^lt^c: b> =i>h7Xb©f£T(::<t!5a^xiii 



(3) 1 - 1 2 5 8 0 5 

4 

^^bs ®^©JlBi:'5:So c:®Sii^©)^^ii, S^sSi 
^©nyh^x bS^b<®Yb^-B-. iiiH*s{£Tt-?.© 
X\ *mSI©Ba<]<±. ±i3Ft3S^i?^b. 

©iH]ei^&5:< b. KiH]fltfi*-r?>iB[pi^^-^asM& 

10 [0 0 0 9] ^tz^(Dmm^m9(i-r^^mt[^x. *m 

mpsizm^^^Whxtn^T^y'^ zf^ y ux^m®?« 
T^'f xv^ 'J^>;^»:te^;MbT¥^T^I^^«b^ §b^« 

1S©{H!1S©'>75: < i: •fe-gi53f)5?lfei^^{3g^ bTV^5 c: S 
(Chemical Mechanical Polishing. iiLT rcMPj i: 

20 -DXB^-r^tzisb. w^mmmmmmtmmmz^^mizB 

^ztifiX'^?>o ^^iz, fi&mmt:m&i^rz±izmmm. 
mm^B^. ^v^i±. ■!i-^-jv^m^\^tzmmmmm±iz 
mmm^m^mi.. ±.tmm:cm^ntiioztizx*). m 
mwi^mifim.Bmizx\)Amzmi^^n. ^±izw&i^ 

[0 0 10] ^^i,z^(D-mmmtLx. mze&vm 

2 7S:#B^bo-oi£Hg-r?>o ^l©IISE^!^JtbT, 
30 ^©M^^^SatOV^Tij^B^f 5o ^OT'^T^'fXv 
h U ;>XStS©«3ix|i:5Lt>"f«^|g?©irHI21S:H 2 
6, 02 7f;^1-c l^lTs Jl^£Jg^T2|s:|ISSfii"JS:P^t; 
attB^-rSo 02 6, 0 2 7Cliiii^g^5$r?^bTl^^. 

iii*g|5ffMiSi:|5]Btt. mm^(DX^ y^yvv 
^ yyx^S|gft-r-Sfeto©>'7 h i^i^x^^jiiaigib 
ESS*) |5l-S«±tffM-r d t A^T- ^ S o 
[0011] ^^feigjSAs 1 0 15 c m-3j,XTT-fe 5 

U n yijijgi^iS^S 2 0 1 ?£gl5:0'«l;^fb b. LOCOS 
2 0 2 S:ffMbs IgLOCOS 2 0 25rV;^^i:bT:1^ 
40 D >^£ K-XMl Ol2cm-2^iie-i';2f->}iAb. 

iSS 1 0 16 c m-3gJS© p W^mmm^X 5 P W L 2 

0 3S:ffMt-?)<, ;i©stfi2 0 \ 

Mi¥l 0 0 0:t>i^X hD-AWT©y-h^{t,lK2 0 
4 4ffJM-r^ (0 2 6 (a) ) , 
[0 0 12]^©^. ') 1 020cm-3gjgh--7"b 
fcnffJ;1^'Ji^'J:3>*'e>S:S';f-haeB2 0 5^B^L 
fe^s 2 0 1 ^® tr ij > £ H-Xa 1 0 12 c m-2g 
Jt-1'::r>i±Ab, ^Sifi^igiKl Ol6cm-3giK©nffJ^ 
!^tl$g^T-fe?>NLD 2 0 G^Bj 3 S,b. 9\^^t^. rl'p 
50 M/v'-X4-%-V^^'i:bTs U >^ 



(4) 



nmw- 1 1 - 1 2 5 8 0 5 



H-Xft 1 0 15 c m-2ga^ ;t y^A ^i^i^iSJS 1 
Ol9cm-3gJScr)y->(. Iz-f >ia^ 2 0 7 . 2 0 
7'.<&ffM1-S (02 6 (b) ) . 
[0 0 13] mz^ S«2 0 l±±®{CliP^]KT-$)SP 
SG (PhosphoSilicate Glass: 'J >?lr K— 
M) 2 0 8$:JfMbto 3CDPSG2 0 8{±NSG (No 
ndope Silicate Glass) /BPSG (Boro-Phospho-Sil 
icate Glass) T E 0 S (Tetraetoxy-Silane) T-f^ 
^t^Zti)0]mX'&^o V-;^. Klz-f >MJ^2 0 
7, 2 0 7' CDil±©PSG2 0 81C=I>^;^ h;t^— ;U 

Al«®2 0 9<&ff^J5£-r?) (12 2 

6 (c) ) o c:OAl«#2 0 9i:. V-;^> KH'V 
^^2 0 7, 2 0 7' ^yi'ny^^^ hi^tt* 
I^I±$^^5t«)^::^ T i/T i N^cDmj 

A l«fii2 0 9 ^ V-;^, Yl^-f>mM2 0 7 , 2 0 
7' i:(DP^{3ff^fie-rS®AS||S bl^o 

[0 0 14] a«2 0 l±^ffltyvX^S iN2 1 0 
$:3 0 0 0;t>^X hD-i.gJS[, i^V^TPSG2 1 1 
^ 1 0 0 0 O^y'^T.hrn-AmmMT^ (0 2 6 

(d) ) o 

[0 0 15] X^X-rS iN2 1 0^ H^-foi^v^^y^J^ 
X h -^/^-SilbT. PSG2 1 1 Sia^ia©dSB«JS 

2 0 7' izny^S'^ h bTV^SAlSM2 0 9iE±t;^ 

;u2 12^ K^-Y^'^/^y^^t; i -> 

</-r?. (02 6 (e) ) o 

[0 0 16] aig2 0 l±{c;^yVi/^ ij §KV-.{±E 
B (Electron Beam^ M^m.) ^9(3 J; 5, jii^«M2 

1 3^ 1 0 0 0 o;ry</^ bD-Aw±fig;M-r§ (@2 

7 ( f ) ) o z.cDmmmm 2 1 3 1 uxti, a 1 , t 
i. Ta, wm<D^mms m\'>i±z.n'^^m<Di\:.-^mm: 

[0 0 17] mmmm2 1 3©^®^cMP{ij:t)5jf« 

(0 2 7 (g) ) , W^MfiP SG2 1 IJP^ 1 0 

0 0 o^r^^x hn-A. mmmmm'&x:ty'if7.vv 
-Atvfzm-^. x^>i^;^ ^D-,^J,:^±, x+ioo 

0 0;t>^X hD-A*^T-fei>o 
[0 0 18] ±BB©XgllJ;»)m^nfeT^5^^ XV 

h'j<>xs«(±^©^Et^e>{3ia[Rim2 1 s^jfj^g 

tc:r1iM2 1 4^?±AUTM^^^i:-r5 (112 7 

(h) ) o :^mmm^z^i\.^r. M\^&mtmmmm2 2 

0±CAv-7-f ;i/^-2 2 U Xv'y^V h iJi'X 2 
2 2, I T0^*»e,J^d;S±tilll112 2 3. S?5iE|p]ai2 

[0 0 19] j-:iT, mmz^m(DKmmm¥am^(Dm& 



izm^miiL^^^s •?ni:iH]^ty-h«fii2 0 5{C'y 
;r K u-r >?R^ 2 0 7' \zm^mM^m^ 

f-So M^Si^ttKU^>^^2 0 7' i:. PWL2 0 
3 i:®Pa tffM^nS p nS-&©^SgSg{CS«$ 
n> Al»|3|2 0 9S:ff-bTil^«112 1 3(r«<4$r-^ 
X-So ffli««iaS2 1 3©«{ii*^3fa©«(iilc^bfei^;S 
T-> -y- h«S2 0 5©mAD«{iS^!?s Hj^X-f'^/f^ 

10 png?-&g:SgB^rS«^nTV^Sfcto^ iB^«@2 1 3 
©«{4{is artcfflmx^- >>5=->^'h5>>'X^5'AS|g|&^ 

n-5ST-@^^ii'5o :i©ia^^nfeii^«<i2 13© 

02 7 (h) \lTr.^i\.tzm^2 0 1 i:*f[Bia« 
2 2 0 i:©P^t3ltA^tifer«a 2 1 4 ^IgB/fSo 
[0 0 2 0] *«»l©T^7^'f XV h U ^xaiStt, 02 
7 (h) A^e>B^^A^&J:otr, ili^SI@2 1 3*®*^^ 

mx^K). mo, p!fjg-rsii^«sip^p^i!^t$gejitfii 

*«)ji^tlTV>5tto. ^©±tffM^n2.iS(RlM2 1 5 
20- T^bTV^fe, AW?t©S!cSLf3J:f3^^'Jffl«!j*©faT, 

^«(3=t2,«:&rpi«#tJ;S!SiS©^^A5|»±$ti> m. 
?NlB^©SHA5|Si±-rSo 

[0 0 2 1] bi^bJ&ASf,. ±iBttiSS®^«H^S?^^g{r 
43V^T, S'i?©iij^S{4Sr^^t:-g[^iJ:S©B:§^Jfe 
ci:T-^cV''o f^cto*,, #ii^(;^t-S»^ai^ST-© 
[HlSS^I^cai^-^. 5^-yXrtT'©Xn-b;^(ie>ot^« 
'ir35:SB©fei*, Pig©iil*i:{iv>i, #ij>©«i^>ot 
^^bTbSo. #{CB*^fi-^^£^fybT-*x.5 io:* 

30 a-^{c{±, ^n^n.®w^«-§-i2i®®'J^^^j:B#^i!i©a 
v^^3{)SllK^©^)©tKS^£#^^ -r^c^)*., H^mffi 

©ss*ii>^c«v^#. AP^©Bcr{±i^i:b-r, i^-^\zmm\.z. 
^bTbSoo SS'&::i:{±, #'^©iii^«lu^T-t s 
:^tt|pIb4$t4i:'5:Sio{3. lH!S&iSf1-rsci;tt*j*.5 
^©c:^:> ^^©li««1iS«^jii;^'J^®{^e>o^As^b 
fci:bT*), iHH?&^i:^^d:v^J;a^IllE&±©afe«*5S 

■ [0 0 2 2] ^^t'^^B^tt, T-&S;^(tiI]^«ffi^&$ 
h^\z. ^'J>©iii*«ti[©a?>otAsfe^fci:bT4;, 

[0 0 2 3] 

[SMS:Pj*bJ:oi:t-S^©] *^Bjtt, ±i3Be<]^ 
A;t»$l*s-*l^*i*^g©^{ll{c 3 *W±* b, aoTrJ-n 

-50— •^5:ma©fs-^i^{cea^-B-sfc«)®7':>-nx;^'r 
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[0 0 2 4] ±iBJSSs^N^et*joT> my± 

So 

[0 0 2 5] ±IBrg[Sa^N^Bt*5l,^T> T:^D 

[0 0 2 6] 

im 1 oUffiB^] *:^Ba®^ 1 (Dmmmm^. m 

rnVtzM^m.. 4 1- 4 4J±T:f-P</t:7':rA±ri^T-* 
^ffJffii±4ffiT•A;bbTV^?., Sfc. Qi±Ti-u^\i 
T'-tXtiU^ 1-44 ^{t^^8 'N-fiil-r?.t«)®Ti- 
n^^;:^-i' -yf^TN *5efEffJ^®^?iJT-ttCM0 S h ^ 

■r'*);&Oo 5 1. 5 2, 5 3, b 4:lit.Ti-u^}^ 

7^:tA;bfa4 1 - A 4:h7i-ti^x-( -if^e^mmt^ 

iai^T\ 5 2iiT:^D^t^7'3rA;bifJ|4 1 , 4 2. 4 3 
?>o 5 4(i|B]fl|ic7':>-a<>'t7^:^A;bi^4 1 . 4 2Si/' 

So 

[0 0 2 7] ^.rx-s *^S£ff$ST-{±T:^n</tf5=;tA 

;t»i^4 1 -4 4^:T:^Dy;^'f y^6t.(Dmmmt>^m 
^i^^\'yT^vifViy=yi-Xtimt.Ti-u^\:7'tXt!U. 

:^D</t:7=^:^A::^)^4 IffefJ^ SBISS 1 tM^S-TSo 
al±:fcA^e)ia)S®:R^&^'^■ri: 1 : 4 : 2 : Si:?^ 
t)s )iil?IEU<3e^Ti/'"5:V'»o co^-^. llMJJlOBa^tc 



(5) #iB¥l 1 - 1 2 5 8 0 5 
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^•r-^-g>*s^ fF^tlS liij«^©»^iie^*^^Fatt*5J:-^ 
5 1 nsi:Mv>, Cl®^±i3i'-^>7'{c:i5EM*Jco^ 

5 1 iSi^T-^ U n >ffitn;*SR = 1 2 0 
{1^^^S*C = 6. OpF, T-s CR=0. 7n 
s. 7:^D</^^7^;rA:^i^4 1 -4 4fcT::^D</;^'(' >;/ 
^6®gS0 5 2iEi^l:C= 6 . OpF, R = 731Q 
10 T-> CR=4. 4nsi:^n^tlT-A^<S'&:So 

[0 0 2 8] lim:7':'-n>?';^'f >;/5^6 0:3ryffiini*;Aa 

^■r•^^?.a^^is AP^OBK:{i«^®t^^:-TU^v^^ IB 

{±. AP^®g®®jSttS*<7^>). iiKe<3{c^^-rs*»© 

20 htiii>o ,miX\-i.-mhhX7±uif\f.7'::irXM$LA 1 
-44i:T:hD</>^^'.^5^6i: Oigi^Egif ©S^ 

c:©Ba^J^c!Rft3Ps^^n5Sv^o ^Jx-ii^isthfu^i; 

1^3-s-2-»4^®j5?!lf*»J: <s 4*©«-f-^© 
fflJ^^^T-*^ «g!l2|s:®fM^«a®«-&T-^fe.v 

'5:<T-*So 

[0 0 2 9] -^mmmxiiXG Kf^^)vx7r^\yrzi^. 

5o T^nyt:7'3rA:t;M^tfAamiSs »tji^^B#P^ 
^ilv'-tXtiUhT^uir:^^ v^t.(D^t^Wm\z^i, 

"T-^xtiUhTirxi^T.^ v^}^(D^m^mz.m\^x 
ii^ CR mfixffiiii;) }i\.xm\mjm>^\z^m^'SL 
ii-t<DX\ rS^•^®EpJ^«E(zJ;e.T^ *se<]j&p.gaT- 

^5i:V^x.?)o ^;!r*|lffiff^^T•{iT:^D^^b:7^:rA:^ 
40 ||t7':^D</;^-f «v5^i:®}gi^{iPoly-S 

n. j>(-^)\yX"bmz?smittji\,^z i: a s t- tsjv ^. 

^J;?.K^ ^^;UT-ttAL, ALSiCu, AlGeC 
u, AlCu, AlCJ-mtCCr, Au, Ag^®*^*4 
t:{gffl-rsci:A5pltgT-feSo 3® J:o '^d^WI^S^ffll- 
Scht^J;?). J6^j^i^iA^^g<^ iE^*ST:^D</t7^;rA 
;t)^4Sx.St|-&t43V'>T*)CRT-^i*6ni>7^'f U-r 

'>'S:<^TX.So 

50 [0 0 3 0] [^2 (Dmmmm'\ **bj®^ 2 ©umb 
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JiCMOS h^>j^77-'y-bT-fe?.AS, cintCtE^ 

5 1 - 5 4 tt^ 1 ®lllflffj.^(Dg|5^i: iBjar- S . 

^bTH^-f :/$n5^S^B^ii^tt^ EI®iot^ ±TT- 
1 ^-f yaidfflS^i K^-r :/^tv5o dcDgp^® 4*® 

>i'^t<Dmmimm.U(D^^^^^irt. i, 4. 2, 3 

[0 0 3 1] cia-rscii:^ J;!5^ iliH©(f ?>-3§S:m 
{c< <;&?)^!j:^*s^So ^eic^iUfiSff^Ji-etts 5 5- 

8g^tt&*?)®V^)liJ-4, 2, 3, li:^t5T*3!3, ± 

CofSClfcfri^T. «i^JAiSH2T-^-r<td5&:lBILMij 
^^-f >T-Si^A, C, E, G, — {3»t3iSnS«ffi 

XG A>'^^;i/'r-?> bfc*^> iii^ifctf^ < 'Sinti^feSti 
if. c®S^ai^!tttt^®5««±^b<s iil^»^3i5^* 
«ffi®K?>-o§(iAS < ^tS®T% *^B^®:5&(i;fra 

[0 0 3 21 ^5,^. @3{l*IIMWJffil::fflv^5fSB^Ba 
?N^S (3 ffl V ^ e. n 5 ^u®)! lei Ka5f^i£® i5iB>§ 

E10-tfiJT*fe5, la^::*3V^T^ 10 1-10 3^iT:^P 
<5^t:x;rA:*;«a4 1 - 4 4^{ri/-f T'':? h^titzmux 

fl;{a®«j)15f ^T-^)^*^, ^T:^D^t:7^;rA;^J^4 
1 - 4 4P^HSi?a<iS:i2S-rscii:T-?*ga^i«'J> 

ifr^jiottWiWLX&^xtmmizmi:>tt^^o zcoxo 



(6) 1*ifl¥l 1 - 1 2 5 8 0 5 
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i)S^©T:h D ^tf 7^:4- A:'3iiai5l±T-m Sit S d i: Sr 
MX^tzo 

CO 0 3 3] vt-ox. m^m^Mbxmmizm^Th^ti 

H^bfco ^e>ir*^}fJ^T-H:7':^D</tr7=3rA:^^ 

5*5. T:»-u^tf7^;rA±;rS^i{Ml::*;lRl«^j:fe5-«« 

10 >y ^ e. ® ^Mi^^t; J; «E ^{b -;u K T- § fc 
«?)t}f$ bv^c:^;(iH^^■r•4>^tv^. 
[0 0 3 4] [^3 (Dmmm'] *^b^®^ 3 (D-mm 

^y^-r >yf-®TFT (Thin Film Transistor) 'SlXJWl^ 

3{SSiS®^'7 hUix;^^T-fe-5, ^\A.m^U. 9 
{i^t!j«l> 4 1 -4 3t±7':^n^t:7^;rA*J^-C\ 
20 SEff^^(±T:^D</t:7^3rfl-^S: 3fflT'A:^bTV>So 6 
(iTk^i'^ hU'i?:^c5'2*>?)0:^>;i-7ff^T-Z:f-n<y 
\f:=r^XtlU4: 1 -4 3S:fS^i^8^(5ai-SfcSf)®7' 
:f- D -r i/ ^T-. *lll£ffJ^®«?iJT- tiCM0Sb7> 
7.y7-^~VX2b^if. z:ni-PS^^ti.'&:v^®(iM-5 

[0 0 3 5] Sfc. 5 1, 5 2, 5 3 tiT-^-P i^b:7=':^ 
A;'3if^4 1-4 3 tTi-ti^ 7. 9-6 ^mmt^mU 
X\ 5 2ltT-rt3if}:f'f:tXt)Wi'i l^i^^yy^XT 
i-vyx^ ':^^6CDVU-iy\zmm.^tlX^^^o 5 3{± 
30 mmiZT-rv^\:^y=:i-Xt)U4 1RV^4 2^i^^'yy\^ 

tiizM\^X5 i\±7±uir\^v'-txtsm^v^yy'&r 
ic. 7{±Z:»-P^'t7=;?rA*ii^®^aS:±9-t;-rsgfit) 

■r-€n^n5 1 , 5 2izmumzmf^^nx^^^mm 
ux^^. ^^mmBmxitzmyi-i^^^y'^xijX'X 
GAj^^juizmat-'iytzm-^x&^ifi. m^^n^imm^ 

com^jK^^?Sim^^ 3 8ns i:MV^o 
[0 0 3 61 ;iOB§. ft*nEi||®#ffiT% T:»-D^t:5= 
40 2rA;b)^§Si±7:>-a^^h7^;?rA:^iS4 1 i:4 3-r-^n 
^tiaAfat- 75. 3pF, 75. 5pF tWO^—lZ 

iSi+T-t, ^mj^m^M^(Dm^B^yf^^mi3^nmx^ 
tzo -:^mmm7 t^^&Ltjii^^m^i^'en'en. Ti- 

n^^fcTT^jTArtii^gMlie 0 . 9pF, 67. 5pFi: 
1 0%(5ifT:^ni^bf7^xrAt>j^^S*sS^£oTb^ 

ci®J:a^«iSlT% »§jii^^£^fo Ji&il^F^T-® 
«E ASS'S: (5. mn^tl'X. tr6. -fe b <tiS5® Jid'S: 

mm-^itttjir>xMnx\^^oo ^nmBmxitxGA 

50 S§3i^'mS-^®S*ttmb<. «e)OtttA^<^c 
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\±. CR (gaxjatrt) ^:b•c^a®«?^^#^4^3K#ss 

[0 0 3 8] Sfe. 05t*IIJSB®©ffe©«eEfi^JS:^^ 10 
■To 0 5t:*3l^T{±^ 04hl±lf5^:^A±llig4 1~4 3 
*'e.@EJ^)liT'(±>5:<. 7:>-D</tf7^:rA;bi^4 1 -4 3 

gftOIHr^h [Bl-:^h^ -Sid {cMiDiE^ 7 #SS^ tit 
fet), :l®li^T•*))liffIEb<3e^T•V^Si©^^Clt^ 

[0 0 3 9] [^4 0|ISEB^] ±^(D-r±ti^\iv=:t 

xtsmhm.^B''^^M^(D7-m^}::=T:^{mmmu^m 20 
[0 0 4 0] JiiTc. :^^m<Dmmmmiw.m(Dm^B^^ 

^11^ © jlBJ»i|S±t3 I3i£ t- ?> « jgf*:^ b T * 
-fs SJaSfS^*^^gT-*)«t«^V^©{il,>oSt-** 30 
FET^TFTM-r-fe?>A^ ^J^^" ^C- K^!&if© 2 Jg^ 

^yYy'^7.:fu-(. 3»:^ii!fe^'y-A^ig. ^>>7-h 

-:»-fcr'5'— >3 >> ^fT«©>'-s:7^;i/^i^©*^sai: b 

[0 0 4 1] ^^^B^©rfirB''^^;i'gP©ifr®S:l216tc?N 
■To lllt*3C^T> 3 0 1 It^mi^&W.. 3 0 2, 3 0 .40 
2' (i^n^tipSSl>'nS'^x;K 3 0 3, 3 0 
3', 3 0 3" {i h^>i^>^^©V— 3 0 4<± 
b^^> 3 0 5. 3 0 5', 3 0 5" ttHU-Y 

[0 0 4 2] H6^I^^^■ri^t^ ^?^^^©^5>i^>^ 
^'{±. 2 o~3 5 vi:^^a^WE*5el^D^n5)t^*^ y 

-h 3 0 4t^bT. eBB^Wl3V-:^s Klz-fy® 

:®3 0 3' , 0 5' lZij<ttiU<. pr>i 

;i/4'©{SjgJK©n- m, n'i7i;utl3©ffiSJS©p" H*^ 50 
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^(j-^tiSo t>J&:i^t;r7-l:>y hmJiO. 5~2. O/iin 
ASffSffeSo iSjaiHlS©-^?©®^®*^!^ 9 © 
:fetItg^N^nTV^5*s. i^jag5©-gB®lH]KJis -7- h 

[0 0 4 3] CCT-tt, V— X. Klz-f >©;t7-lr>y h 

©ftii<bAs#5SjT-fe2)o cinji, /ijaiHi^©-a5(±. D 

5/*^y^lRlfl]SST-fet)x i©gB^J±, -aSt-1.5~5V 
l^|gKifJ;v^fe4!). ^^>i^:^^'■y■^'X©^'J^J5Uf^ h 

^t^)^^Tv^So *stg3 0 His ps^^?^*6»e>^ct)^ 
(s^{±. &mmiiL<Dmmmm x-fe 
nS'i7:c;ni. a^'^fliM©»-&^ mmizepna-r^m 

E-r^t)*>2 0~3 bVifiiJ'ifi*). — illSlHl^©D 
i^-^/^'gPli, Di;>><:7|gi!,fl;JEl. 5-5 VASffl^D^n 
So c:©fll3itcit)^ ^n^nWEf^JSbfeSii'ScT^^N' 
-^^^m&X'^. 5^-yr+J--f X©li/^©«^^'5:e>-r> IBIi; 

[0 0 4 4] ^fe. 06^'^3V^T. 3 0 6i±7^-;i^K 
^{bM> 3 1 0{±7=-^Eeto^^ASS V-XSffis 3 
1 1 h-U-f >«®> 3 1 2ttSM 

m^mi3L^mmmm. so? j^a^j^srs 

aig^STN Ti, TiN, W, M o^t^mVyX\^^^o 

mQizmrxoiz. ±f3ji^g 3 0 7 (±> a^^J^T- 
tt. lii^m® 3 1 2 h >mm 3 1 1 i:©g^a5^ 

^J13 0 7^©^#^ ,^a^^©)tASrIAbs |5]SS©^tti 

am^m 307 ©T§i5©«6*tiiT\ p-sioesis 

±t SOGt i ^TSfb^aStrJEbs ^©P-SiOH 
3185:^^) {3. P-SiOJi30 8T**>'^'-b^ 
3 3 0 8©$^tt^5ilSbfeo SOGt;iS¥a{bJil.M- 
H^ P-TEOS (Phospho-Tetraetoxy-Silane) 
Jf^^b> ^e>tCP-S iOSS 1 8^*>'N--bfc^. ^ 
^Ji3 0 8^:CMP5^iab^ ¥ffi<b-rs;^^4fflV''T*) 

[0 0 4 5] Sfc. 3 0 9{±SWIl«i3 1 2i;ji^«3 

^bTSIt«113 1 2®«?Sf«^$Smi:'SoTV^S„ 
^A¥M(Dtzisbl:L. SiOzW^i't. ffl^«^©P-S 
iN. Ta2 05 , ^SiOz i:©«JllI**5%^SlT-fe 
So mtftms 0 7tcfflV>ST i, TiN, Mo, W^© 
¥S'5:/^>'i'±{-ISltS*{::J:»3, *6Ji)i3 0 9{i^ 5 
0 0~5 0 0 0:t>^:^ ha— A^lJgcQM»A5$figx•fe 

^ o 

.[0046]^e)ts 313 ttSWESltfflMs 3 1 4 {± 
rS^«i|s^^ 3 1 5 3 16 li^^fRiaifi. 
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3 17. 317' liiS5?iS^Mtim^> 3 1 9 ttS^M 

3 2 0(±SltlS5Jh^-e$)So 
[0 0 4 7] laeiC^N-TioKlx h7>i;^^TgP{CffJ 

fiK$nfc't7x;u3 0 2, 3 0 2' tm-mit(DMmm'^ 

*fitl^3 1 7. 3 1 7' tt> >i7x;u3 0 2, 3 0 2*© 

*^^*s^^T-^feo ^e>{CnS'>x;u3 0 2' i:pS>i7 
x;i/3 0 2i:®F^l3tt. 7 -f -^U KK{b]K^£/hUT±H3 
p+S, n+S©JlijgS^$ifii^Ji3 17, 3 17' i^lSIt 

[0 0 4 8] :l^^e)Op+s^ n+aii5iije^^!fe)@ 3 1 

7, 3 17'(±, y-;^, Ku-f >'SffM7'D-fe;^-r-i5i 

[0 0 4 9] iJitc^ 3 1 3 iii^Mmmmm s i 5 tnm 

»«3 1 6i:©P^tiS(te)nfeSMI5$±fflllT-s ^ffi® 

[0 0 5 0] :*:^B^©¥®la*0 7^r?^■ro 0tC 

tiUX. 3 2 1 (i7X¥i'7 hUi^T.^. 3 2 2{±Siti' 
7M^S^;^^, 3 2 3{in5=-^>;T^;UMO SFET. 3 

2 4«p?-V>^;i'M0SFET. 3 2 5 (i{^j$Sfi> 

3 2 6 tiMa^Ss 3 2 7 Hm^mmT,^ >y 3 2 8 tt 
'J-fe^> b;^'f -^/^^s 3 2 9Ji'J-tr>y b/t;u;^A±;4g?s 
3 3 0 tt U -b >y ^«^®4Sg^^ 3 3 1 ttS*^fa^©A:t;iS 
^•r-$>5o ^2^f*atS3 0 1 iiEI7f{ipSt::'&:■^■rv^ 

[0 0 5 1] OoLjummS 0 2' tt. ^i&f*a«3 0 1 
t&MCD^mmiZir^o Z(Dtzlsb. 07T-{±s -^x^u^a 
J^3 0 2(ipSt^er3TVASo pS©d;t'^J^3 0 2 
SDfnS0^7x;i.^S:^3 0 2' iii^f*atfi3 0 1 i 

3 0 1 (D^mmi^^i^ i o i4~ i o 15 (cm 

-3) 0:^)l'mm3 0 2 ©^MtJ^JStt 1 0l5~ 

1 Ol'7 (cm-3) ifim^ bl>o 

[0 0 5 2] la 6 ^z^5^^Tx V— ;^afiB 3 1 0 
utmmwms 1 2izmmt?>o o:ti^<Dm&3 1 0, 

3 1 lt:^±^ ii^Al, AlSi, AlSiCu, Al 
GeCu. AlCuiai^5:ffl^^•5o cn?)®«®3 1 
0, 3 1 l©Tg|5i:4^29f*:i:OglM®{-> TitTiN 

fe, ^2©llSSff^®T-l5iB^bfci2^t:'ov>T*)iii 
miBi±© K 7 -f T'MMA^^* b^cv^^s^gh•r s c tit^ 
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HT-feSc ?e.t. iii^«fii3 1 2tt. ^S*s^fflT-. 
JiSSit«ASMSb<, iim©Ei^ffl^iST-fe.5Al, A 
ISi, AlSiCu. AlGeCu, AlCJ-miCC 
r, Au. Ag^tif©tJ*4$:^ffl-rSC:i:3!)Sor8gT-fe 
?>o ^fc^ ¥S<4©rqI±©fe*?)^ Ttti^i^ii 3 0 9 ^15 
^«fii3 1 2©«®*'^^*>iM*-*;U;K'J '^i'V^' 

(CMP) ffitlioTiOSb-CV^S. 

[0 0 5 3] EI7 t*5{tS^^^a3 2 5tt> Iffl^SM 

3 1 2}ii^Mmmmm3 i 5©F^©«^sr«i^i-5fc*f) 

10 ©^»T-fe5o •l7x;u^^3 0 2ttt. Sffi«{i$:MP 

±6^6 lfTg{4±3&Sn5^-V>;^;PMO SFE 
T.3 2 3Tn T*sp5"-\.>^;UM0SFET3 2 4. 2 
fTg{i±*Sp5^^>;|.;i,MOSFET3 2 4T-S T*5n 
f=-^>^;UMOSFET 3 2 3 i:-r-§.<t^{is ^?)-&^ 

f^T•)li^¥^An^^x.s«fig(cbT^.^Sc w±©io{c. 

20 [0 0 5 4] d®^. '>x;i/©atrL©$^fbA5*=f tCTS 
5o bt*5^T> pMaffi-efenti, n'i7x;i/©a^^ 
^l*ia5T-©=i>^^ hS«X(±n>:J'i^ hSlSTP-^x;)/ 
.©nv^S'^ b iijtg^-r SMfigSgRfflbfco p'i'x;!/ 

ffitiT;f*i:bT©Sty=fe«-r-So bfeAS^T. 
n'^x;i/©v-^, h'l-f >'N®fH-^©AfcB:'3{Cct?>ti 

^no^s*^;*c# <5^ct)^1-v^As^ ^n«:±gi5©ia#aji 

30 [0 0 5 5] mmm^ i\£y':tm^. ^^ji^:^^m^ntz 
y'v^ME^ttn) {±> ^mE^xtim=?-3 3 l*^e)A 
7k¥'>7 h 3 2 1 A^e>o>'^;i'Xt^5b 

Tfs^teKi;^'f -i'5^3 2 7 SMfflb. ^T^-^J'Sai^fiaj 
:t;-r?.o mmt^y z 2 2t>ib\t.. as^b^fr 

®n^^>^;i/M0SFET3 2 3 ®'y- /'^ 
p^-\^>^;i/MO SFET©y— h^liD— yt;!/ 

[0 0 5 6] JW±©J:o{::. il^as©;^-^ -^^{i^ -^J^ 

40 t). ilj^«ii'N»^3itr«^*^ MOSFET©b&V> 
fgic'fe#-y^, v-p^^©«^$:7;ut«^3itoSfJ;^ 

[0 0 5 7] X. ^:'5=-3!)S^ #i^B^b^>>';^:J'*^ 
figt)3i:^T*3i9. polysi-TFT©i^^frl#T-©^^^ 

ts.m^^^mt^ti. < > ':;^©^v^l^^g^^4;fei^^llKiiJ 

[0 0 5 8] i}j{cyt^;i/|^2[51S§©fi|)5g;tc-oVNT. 0 8 

t:m\^xmmir^o m^izin^^x. 3 a 7ttrs^^?© 

50 ::ffi^tJ-y7''J>^':5^'f 'V^, 3 3 44feMPi'7 hbi^ 



IS 

7.9. 3 Zb\i.\f:v'tm^Ktim^. 3 3 6ttSfi'>7 
[0 0 5 9] C:C1T-07K¥> SilSR 3 3 4, 3 3 6 

^M'SLt^f&T-^. i{S©^'5:S'>'J-Xt:^blRI->'1 

btAs, 3tit;saej-r, cmos h5y;:^^>:'>'3>':7' 

[0 0 6 0] cyiosY'yyT.K^'ji/Byf-Ym 
-en-?'n©Mt4©-y->7''j v^/j^-r )y5=-©Mo s f e t 

©•5^- h SCD;^^J 1 / 2 ©y- b fi©M 0 S F E TO V — 

[0 0 6 i]»:{c. t:T':^e^i:> ity^'U y^^/vv:?^ 
ffl|B]W^IE6i^3^:S::5i£^30V^T^ Ei 9 Sr^v^TiiB^•r 
^©fc«)(Ctt> IJ-yT"'; >^>'V1/X©de 1 a yS 
$:^fb^-y-S'iJ>5AS$,^. 3 4 2i±^^;u;^de 1 ayffl 
-rv-'N*-^. 3 4 3tiif©de layffl-f >>'^*-<5'$rS 
iR-r?>*^S:gifi!>5;^-f 3 4 4{ide layfi*5$ij 
m^tlfzHitl. 3 4 5(±^ST-$)!3s M 1 ~M 1 Ui^ 

m^tl. out(±[BIffim;'3-C-fe!3> 3 4 6 ii^SlHllST- 

[0 0 6 2] Sfe. SELl (SEL 1 B) *^?>SEL 
3 (SEL3B) Offl^^^^-&^)■y•{::J:t)^ delayffl-i' 
>M'-^S'3 4 2^{RHlilii-r?)*^S:51*;?T-#?>c, 

[0 0 6 3] :L(Dmmmm-^^^^}vvi^m,\^x\^^zh 

CCit), >'l;T.;i/^^gB*'?)©;i;u;^©d e 1 ayS*^ 
R. G. B3*fiyi^;i/©i:^. fga^©M{^T-?*fi->tt*s 
<-rnT*). ±f331*^X'f -y^^T-^ST-^. R, G, B 

©/t;^^^4fflSi^^^<t5{i[a■rnAs^v^^$f^g^li^t 

J^^-B-. ■^OttiijtC.tDde 1 aya5r5^-7';u*^e.# 
USKMiE-r S ^ h t) *i5!jT- 2& S »{±S o ^ T- 

[0 0 6 4] ^«B^$^^:fflli^^c-:>^,^TS^i?§•r■5o 
«ia«3 1 6tt. ftas0^««g3 1 b(DW^Rm^m 
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<*fc«)x IHIO&ffJfiEU ^©aS(c±tilSBJ«8i3 1 5 
$:aSltT^^5o Sts ftii««BSIlK3 1 6©S?>f<ll!l{c 
tt, MI*I5)5±M3 2 0$:aS!^tTV^-5o Cine)®Htaff^ 

[0 0 6 5] *fcs f«a**!(S^i:UTJ±s :1?';^--^>y 

-T'^rS<&^< ilS©:^^-e-b;u4^lcaAbt«s 

i^attfzHi^^^^ff^fiEt-^o PNLCK^<©tg^ (7 
0~9 0wt%) Sr^WbT^^5o 
[0 0 6 6] PNLClCj3l>TI±> JS^*©S;^it (A 
n) ©li5U;^vf->;/i'?SS4ffli%5icJtfcSlA5^<'5; 
v\ mm^l5'& (A£) ©:*;^l^^■75=•>;/^^«^S:ffl^^ 

-i'©;^^^. -r^t)*.SSiao4"t^F^S§SI*si~l . 5 
20 (>um) ©:®^. JfeifcattS^ > h b ^f#?>©(C+ 

[0 0 6 7] i/-;i'^3ih. /'^^;u«jgh©M^ 
toc^-c^ HI osfflv^tiiB^-rSo Ell o^3^5l^■r. 

3 5 1 {±i/-;Ug|5. 3 5 2 \t.mW^ ^'jY. 3 5 3 Ji^ d 

;i/fl;«,1ts^©i±i;t;7>7'i: brMfflt" 5 •fe©T'fe 2.0 

Sfcv ?f|SiStS©SffiSi:S^ia^©Ag-^-X bas*^ 
felJ. 3 5 6(if«^^^liJ:SS^a5s 3 5 7(± 

7jc¥ -Siti^^ hui^;^^ (H, VSR) mcomm^m 

30 ^T-fe'So >'->'L'g|5 3 5 HiR^^gBS 5 6©E3:^)12 
i|i2gf*;atg3 0 i±{;ii^««i3 1 2*i9:(tfc^>© 

fc. ±tis««i3 1 b-^m^tiii'7 7mmh(Dm.^-^t>'& 

©fc«)©E«M^g?«^J©JgMM^?£^^bs '>-;ugU3 
5 lT-?St)^t>-B-t^t::s «^.a53 5 6 hUv';^ 
^'95 3 5 7 {c?)^S^&i?A-ri., 

[0 0 6 8] El 1 0 tc^-r i o *i^Ste?i5^-r-(±^ 

— ;i/© 1*1 ^ ^^pPt3*,, totalchip sizeA^'J^^ < 7^ 

h'©§l§ii5bS>'^^;u©)ta{i]©ioc^4' ^■e•Tv^ 

S o 

[0 0 6 9] $e.t::. *^B3©/t^;Ki, SiSlfi^© 

*ag^*:atgS:fflV^TV^^fci?)^ :;^D i^i^ cJ'© 

:^^t>t>!)SBg|^^n^ ^(Dmm\z^%i>^thfzhii. SIS 
mA^^i!) b, y'^^;i/©Mi!){^.^§l tiec tsi^mi^^ 
5o bfe*5^T. >'^4^;i'©ffl!lSSVs /•^^;u±S©g^x 

50 /K7^e^^©Sv^Cu^©^^5';^ASjg^$^^;t7^^;^ 
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[0 0 7 01 ^\zy^^m<D7ii^ > hx-$>^5.mmmm^M 

51.®M^<t "J *)11»Tl£ < . iJe*©:ii>;/^>^'^e®m 10 
[0 0 7 1] -rtefc*.. J^'^/^V^/t-Sh. :3i-:/5=->i^ 

^z.-r:. m^^mk^^-j^s-y'f (cf4 /chfs m) 

^3V^T. *f4^?fe^^T^fc (01 1) o 01 1 (a) C 
^^t-t ot a lJE:ti iMM) 1. 7tor^B#^:^ 
(b) C^xT t o t a 1 JE*» (4-I1I) 1. OtorrB# 
i;bfeJS^S?x-r. 

[0 0 7 2] 01 1 (a) ©^{ift-. 7^:^^>'>'3>ftO 20 

[0 0 7 3] 01 1 (b) T-tt, D-T^-f ></S{l^*^ 
'#^lcE:^SrT(fTV>§. 1 t o r rWTt 

3 &■^fD{rb^ CF4 ©i^ir j:?)ai-v^>^AS;^iaT-fe 

sdh&maibfco 

[0 0 7 4] ^^t. mn'^mwm^. nt/wifui^T. so 
ffiji»&ffjfiKi-5©(iiib<> «jii:bT> newish 

[0 0 7 5] :$:mmzi-^:itizx*). iJe*afe-^fe«^ 

[0 0 7 6] mz^^m(DRmmwi^^'^^ji^^m^ihts 40 

)fe^^>:j^7-A{3OV>T01 2 4fflV^TgiBat-§o 01 2 
lI*V-'Ts 3 7 1 (±^ND't;'>5>7'l?®^iS, 3 7 2{i 
ytmm^ b(S •) iitf^^t 1^ >X. 3 7 3. 3 7 5 {1¥S 
ttCDia®7U;^;UV>X. 3 7 4f±R, G. BtC^p-f 

[0 0 7 7] 3 7 6J±R, G, Bit\Z^^^flti 

^n-enffl^^R, G, B 3/i^;nciff <^ix^no5. 

5-, 3 7 7ttm^t:r-A$:5 t!raigi51i^^-t;i^{CTf T )fc 

T-,^0^1-5fe«?)®i!iifU>X. .3 7 8 SR. G, BS® 50 



±3ie©SWMr^B^I^?x 3 7 9 bis D s o 

^fc, 3 8 Ott^l!((Db>X&iai^-&t)-a-Til£;'c-rs^S 

ttvvXT-fe-So 3 8 uix i^'j-y-es 31^^ 

^SW*«r¥ff>\5'^^l^rS7b^;H^>Xi:±T> iE^ 

\z.!uumm:. bT^T^x-rs b >xo 2*5 j; 

Sdiii^x-gSo 01 2©«j5£T-{i, 1 fi©ffiB^/'i*;i' 
®^^l3ffi^^^TV^?,AS, fe^gf^t^^? 3 7 4 biS 
D ^ 3 7 9 OPa {± 3 43 !? V 3 tg 

>'i^;i/A«B^ti-rv>5o Xx SS^M*ffiS«''^^;^* 
^mmwrnzmm^-^^um^hh^ihiziiy). 3«© 

WbtJtett, 3 7 9{C^-rb{5?)a5&S3aU x^u- 

[0 0 7 81 wEA^siSD^n-rtrs mmmifiWiU. 

X^m\^>:^izm^:hrzisb. t«*J:D*. 2-3f$B^5V^ 

M^mmm. ^mizi±. s.mf^±Mmtm^tix^ 

y-rx>tfijc^*)@»T > bv;^ ha?N 

[0 0 7 9] ^©©feA^. iW«A7. ^ 
i)i^)t^m^^©rat-'1' >7"<5'L';5' ((±x.©g^>XSP 
^yh'M) *»A-r-5^fcf^i »)x :^^"J->±T'©feA 

[0 0 8 0] ±ge^«^/'^^;^J^<,M•©Jl^a«^lHISSt3■:^v^ 
01 3*ffll^Tl5iBj3-r ?><. 0l;:*5V^-rx 3 8 5li« 

K 3 8 8{r J: !3 5>X^£f?ih^-&S^©$iJP^fT 

^v^xi)nmzmM^tii>o tztn^s ^u^yyj\ 

<tj:^^oti.^±±.<Dn^i:^m^nX\,^^. 3 9 0(i^ 
t:-*-. 3 9 Itt^^:^- KT-> 55}^{C/i&bT3D-y- 

So 3 9 2liffi§S:1t-K If^ trx;r(S^fflSi^^. 
T^^t-ft^ffl 3 hB*i^. ^^^CDi1.gl5SS 3 9 6 

-fp5>©A;^jjg^:5zf if©ft^SMtR-r2)*^®siRx-i' >y 

-^^3 9 5, 5^i-:^3 9 4*^e)^c!3^ 7=^3-;^ 3 9 3 
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Dsub 1 5t:>4§^^#b> T^n-ya 9 3*^e>®br 
7^;t«^J:tOt)^x5;^'f 5 Oi&^n-UT, A/D 

n 4 5 1 T-7^-< i^^';i'«^tc^gi^n-&o 

[0 0 8 1] Sfe, 4 5 SttilCtT^^rRAM^O^^ 
"J i:CPUi:6»?)'5:S^-f ^^l?— KT'$)So A/Dr3> 
ys--^4 5 IT'A/D^glUfcNTSCe^tiv -SSp< 

Oo NTSCfi^T-'i<> nytTi-^J'fi^*), tzt^ 

>5tf-h-4 5 3T-ff 

4 5 4lC36e>n-5o dCD^^y K^- K4 5 4T% SJK-'^ 
^ 'J D/A^^b, 

B, G, Rfe®M^/'1^;i/4 5 5, 4 5 6, 4 5 7^ft 
^^S^iitTo 4 5 2{±'J^=i>j*f^^1^;UT% =i>t: 

rjTV-'So ?^^-'-^^;i'4 5 5 , 4 5 6 , 4 5 7© 

T-fe t) > ^©7K¥ • mm^^^mam i ~s 3 o^sfUFj 

^nt^^e^Ii^S?^*5qJfigT-$) So 
[0 0 8 2] 5 ©Il5£ff$«] EI 1 4 {^*^B^®«B^ 

(a) . lEmm^mtmi 4 (b) . mmm^^-rmi 

4 (c) *^?)fiSi^t:v^?,o |H]0^::*3l^T^ i 3 0 i {±;^ 
^"J->CSI^f -SS^l'VX, 1 3 0 2(±v-f ^Dl/ 

^Xf^rg^/^^;^ 1 3 0 3i±<i)tt:-Axxi; -v^?- 

(PBS) . 1 3 4 0{±R (/^fe^) SM^^^n^>v 

^ ^ 13 4 1 iiB/G si^y-r 

^^n-f 'i-^^^-. 1 3 4 2ttB Sl^<5'*-1' ^ 

D^y^=.7-. 1 3 4 3i±±fe^&sw-r?);«sM^ 

1 3 5 Ott7l/^;i'U>X. 135Uii!llx-> 
Xs 1 3 0 6ttP -y HSi-f >7"^^-^-^ 1 3 0 7{i 
tlR'Jr^Ui?^'-, 1 3 0 8l±^^';i/VN^'r UHP 

[0 0 8 3] :l:iX\ R (*fe:>t) SM^-T^D-I' 
^v-1 3 4 0. B/G (fffe&itfe^te) ^W^^-f^J'D 
-| - -i;^^ ^7-1 3 4 1. B ( W'fe^) SW^^-r i7 D -f >y 
- ^ ^ '7 - 1 3 4 2J±^n^ma 1 5tC^^Nbfe<t55&:^i>te 
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sMittt^*b-rv>So ^b-rc:ne)©y-f i'D-r '^'i' 

= ^-1 3 4 3i:h4)lc. SI 6©^ 

Htc^btiotr 3iR7t;e^lc:i2«?nT*5?)x ^JE-rs 

:^|piipe.^ra^''^^;n 3 o 2^mm-t^xoiz\^x^'^ 

■So 

[0 0 8 4] zzxs ytMcDm^mmizvt^xmm-tz 
$-r?fci®©^>7'i 3 0 8*»e)OtHt>f3tm{±afe5t 

10 T-$)t)s tlH'-l^l/i'^-l 3 07{;iD-^OHu:5©^ 
VT^i^U-^S' 1 3 0 60A ?3 Plr^^^^n. .i:©'f 

3 0 6t*)<&sl^^fei^^3igb*>^)se>Ji^T1-s 
{ionTjfem©sp^e5?s«^^*si^— fb^tiSo €bT 

^xy w-^— 1 3 0 6 $:aiitbfei^*{iQL' >X 1 

(01 4 (b) (DjEmm&m) ^r¥^^^m^b^n, ^-r 

BMl*y'f <>D-< >y^ ^5- 1 3 4 2llSSo ^®BS 
m^r^ -j^ 3 A2X{±'R% («fe>t) © 

i^^iASSM^nx ztt-;&|n]0^?)T{l!l (014 (b) © 
,20 lEBiaS^P) (3ztt(3MbT3f^©^KT-RSl^y'ri5' 

D-r 'Vi^ 1 3 4 0lCfnI*>-5o 

[0 0 8 51 -7?, Bi>tJii.^1^©e^t (R/G^) iiClO 
B&mV^ ^V-i 3 4 2^£aJib^ iSSI^ 

i 5- 1 3 4 3Cit)ifift{r zffl-:^[S! (T(l!l) 

^(±f)RSiJ^-r<?U'f i 3 4 0(3iqi 

*»Oo Cl^T's BStJy^^D'f^y^ = ^-1 3 4 2i: 
ia5S:M^^-l 3 4 3{itt{3llll 4 (a) ©lEBUlSrS 

iz\^xm^it. -o^^u-^-i 3 0 6i}^^(D^m 
(x!Mi-;^rpi) ^zW-;^iPi (T{iy) izKm-r^^oiz. 

30 i2«b-r45t)s ]^Stf^^- 1 3 4 3{±ytt;^lRl<£(H]te 
tt(ix-y¥H{cMbTTJS4 5° ©^:IS i:^coTV^ 
So ^ntc^bTBSMy-f ^D-f ^^^7 = ^- 1 3 4 2 
{±^{±5 yM:5[pl^lHlteWtIx-y¥®t*tbT, 
4 5° i>3'fo}Sv^ftS(::i§:S^nTV>So 
[0 0 8 6] t^oTs S5Ki*^^-l 3 4 3X^m^n 

X. BSIfy-Yi^n-f >J'i'^^-l 3 4 2T:Sl^^nfc 
B^ttzWtC^bTm^©^* (x-z®rt^;i/h) T- 
T:^|p]t[plA»Oo c:CT\ BJfetR/GJte®M^>'^^>'l^ 

40 1 3 0 2±(Dmmmmt:-^-^-^^fzsb. ^^%(D^it 
m±Mf^^)\yi 3 0 2±.x^mt^x.o\.z. m&^i. 

7- 1 3 4 3 i: BSM^-I' ^ D-l" ^ ^ V- 1 3 4 2 ® 

v7 ^a*J;^>-5^;^^ft*s^^;^^ntv^So 
[0 0 8 7] iJrtc. BU3iliOJ:^tT:i^[ni izm-l5\^) 

1 3 AOhB/GKM^^ ^u-i K^y-l 3 4 nc 

2i:JgSM^7-l 3 4 3®TffliJlc{jiSb. B/ 
GSW^-f^a-f-y^'J 7-1 3 4 l{±xM^[HiefSt 

50 x-zmiz^hx4 5° m^'-xmm^nx^*). RKm 
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^$n-ci^-5o t*-DT::ne)k:A*r-rsR/G/B3fco 

o*.. S-rB/G^ttRSfty-f^D-Y 'V^^ 5-1 3 
4 0$:ji3iU-r. B/GS&t^J^'f ^'D'f -/^ = 5— 1 3 

4 i{v:it)ifift{ryffl+:j^rpii;SSit^ti> pbsi30 
3$al:>T^i3t^b^^^^:^^ x-zH(i7K¥lciBBd^n 
fc?s^^^^;n 3 0 Z^r.^B^-r-So C:COo*>Bye(imlM 
UfectotC (01 4 (a) . 01 4 (b) #,^) s x«a 

ssl^^^±^ ymizMhxm^(DMm (x-ym^^ju 

Tp«^/t^;H 3 0 2S:pB^-r5o 
[0 0 8 8] G)fcCov>T{±B/GSt5r^5^-1'^D-r 
^7-1 3 4 l^C<tDitft^3Sll^b. yW+TJlSKzil 
J^*^. P B S 1 3 0 3 ^ii DTfajfe-fb^n*:^. Alt^ 0 

° ■o^t)Siati^M^>'i:?^;n 3 0 z^mmirio ^tz 

^^5-13 4 IC^BtJtwiaB^tlfcRSW^l'^D^ 
<v^i5-l 3 4 0CJ;f3RSi*y-1'^D'i'^;/^^5- 

1 3 4 oc-ryW+:5iD]i3S;it^nsAs. 12114 (c) 

(fflBEl) tc^vUfciol-ylflCc*fbTRlf^®«S (y 
-z®rt^;i/h) T-y!M+;^|nitji^^)i, PBS 1303 
^iil:T^im^^^;t^^ J^M^^-^^^H 3 0 2^c© 
y$fi(3M-rs^jK<&At!f^ (y-z®;&[Rl) tl.X^M 
T^o Sfes mi3iEi;|5l«trRGB^fi^cDtg^.'t^;n 

3 0 2±<Dmm^mt:-^$'^^tzist>. ^^%<D±im 

(±r*a^a/'^^;n 3 0 2±T-3SM-rs iofc. B/GSM 
^^/7D-r>;/<^^5— 1341 tR&ms^-^ -^X^-^ 
^7-1 3 AocDiyy vmiiXV'f-j\/Y&tmn^nr 

[0 0 8 9] ^e>t, 015 (a) t^TvUfcctatBM 
MV^i^v-i = 7- 1 3 4 l®*>y hi^5ii4 8 0 
nm, 015 (b) tc^bfcidtB/GSWy^'^D 
^ 5 ^_ 1 3 4 l(;Q;^>y |.^^{j5 7 0 nm, 01 

5 (c) lZ7nLrzJ^oiZRS.mV-i ^^-i ^^-l . 

fe^t^iB/Gss^y'^i'D'f >><>^5-i 34 i^sja 

[0 0 9 0] ^LT^iE-rSi^tcM^/'I^^H 3 0 2 
(rTSRGB^(iSlt&{iSi>tSW$n. PBS 1 3 0 3 
{cM!3s PB S 1 3 0 3©PB S® 1 3 0 3 atTxia 

ol$:iib■r^ (^0^^) izihik^m^n 

B!^i,txmnt^mtthrzisf>. ^cA>e)SW$nT<5§ 

3 0 1 h bT{±^ne.S:^TBl»3atflC+^?&A^^© 
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>X 1 3 0 1 1 AM-rS ^^^ifi^^ ^ 

3 0 2'NOAW^Oi>S§S:il^LTl>So 
[0 0 9 1] hd^AS. 02 8{Z7i<LtzX.olzU^m<D 

T\ :iODJfemS3l?53itffc*OiS^U>X{±$6tC;fv;# 
ttmamifi^l^^tl. S^ffi:&^>Xi:^£^TV^f::o b*» 
10 b. *fi^JT-{±ffiS^i;?^;U2A^e.©>fe«©J£Asr)(i:i® J: 

> XT- X <; - >±T- s I S i 

i:*5T-§. ilP^ffiJSi^^uyX^fflVASCttfpItgt 
tj^^o ^fz. 02 9(;:^t-|%;5-(pit|5]-fe3t)S3£^x b7 

[0 0 9 2] dliZ, C^T•fflV^S*^B^M^^■<^;H 3 
0 2 (3■:5^,^THjiB^■r So 0 1 7 13 0 2 

20 ©li£;*;if®«S0 (01 6©y- ztSt^M/S) 5r^^■ro 
0^Ct3V^T. 1 3 2 IJiv-f ^DL/>Xatg, 132 2 
(iv-f ^DU>X. 1 3 2 3(iJ'- h:*f5X. 132 4 

nmmMi^mm. 1325 tirta^Jis 1326 ttsi^m 
m. i 3 2 7itT^y'^y^h')'y^:^mm^m^. 1 

3 2 8H:i>U3>4s-#f*S«T-feS<, v-Y^du>X1 
3 2 2{±. l^fci9)5'f:r>'5C*^^tCj; ti A'^-xaffi (T 
>; m:*75X) 13 2 1 ©«B±t;M$nT*3 5 > 
1 3 2 6 O t: 5=-©^^© t: ^X 2 ajTcWT U 

30 [0 0 9 3] WL^bM 1 3 2 5 i±SftrSf-®J&bfcV^t)f9> 
SDAP, HAN^®ECB^r— H©^x'f=->;/^f«^5 
JSfflbT^Jt). ^0^©iafp]g{r<t!3Rff^©BB[pi*5*ti^ 
^tiTV^?,. ^4©^B.^hit'^Si;«MAMg<v 
lifl««il 3 2 6©«<4oiffijg{±^e>{;a5{::>^d;^T< 

^t#<, tieo-ttx;ti^©*g!tt^VAfcfe. ^ITJS 
^3®||»^ffi©<ifie(i^Nmt^rai:55:^„ lj^«Sil 
3 2 6{±Al*^?>J5)c?)s St>f^^«feT*5t)x SSiS^ 
^< bTSW*&|pI±$-e--5fc«)> /t<s^-->y^o« 
40 ^*I|iT-V^t)^9)SCMP^!lS$:SSbTV^S (Pb<{i^ 

[0 0 9 4] Ti'T^^Xvb >; ^vi^XlEftlHlSSeSl 3 2 
7{iV^t.^9)S^>U=l>4^#ft:Stgl 3 2 8±tlS:tte>n 

fci|£agf*[piss-efe5> ±tmmm,mi 3 2 6 5t<^7^^ 

Xx- h U -;/i^XlEII;-r5*)®T-feti. I^IhISS^ h U 

x©iiiiaa5t{i. ^0^^©y- h^H^'f/'N"- (ssu 

50 GBO§JlfeB*(^fS-^S:m«©§RGBi®^{C«§iitr 
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Xoizmm^tixa*). K&lj^««Sl 3 2 6(d;*^- 
[0 0 9 5] zzx\ tSH^/'t^;n 3 0 2izM [^xmm 

BS 1 3 0 3{;i»){i)te{b^nfctD*>^ma^-'i^;n 3 

0 2(cMbTfiitl::Alt-r5<, ^O^ti^Oo *> 1 ocD^ 
^'^'DuyXl 3 2 2 atAWf 5>ti^«?'JS:04'®$5Sl 
G (in/out) Jc^To ^:^.^wllr^^^^fc<^:.a^3K 
G^I^J±v'^'i7Dlx>7:i 3 2 2{ZJ:»3«ite^nx GSD 

mmm 1326 g±<&Ba^t-5o u-r a 1 ^^m^m 

i^yxi 3 2 2 a^aDT>'^*;L'^^trail*bTV><o c 
® J;-5{;fg^H 1 3 2 5 i^GJfc^ 
(fs^) iiiii^SIl 1 3 2 6 g{3SiSa^nsft^«fflc 

ifj^pfiRimiii 3 2 4 tomi^^rM^n^mmzx^m 
PBS 1 3 0 3t,zm?>o 

[0 0 9 6] :iCT% ^OaEWja^l/MCcttlPBSffil 
3 0 3 aiZX^m^tl. S^U>X1 3 0 1 tCfSjA^d^t 

c:i:tr)5;:5o ±ai bfc iofcill'fKfffi (y-z 

tt!3PBS 1 3 0 3f'<t Oti^^tlt®-!^. mnt-r^ 
^uv>Xl 3 2 2 blrA*f1-SR^fStffig1-Si:. 
H^JCD^EPR (in) T-^^nU&J;^1^^ Kv-f^Dt'> 
XI 3 2 2btJ;0«^^n^ ^®STctt3t)fc{lti> 

7 h bfeffi«tfe5Riij^«^i 3 2 6 T±.^mm-t 

■So ^bTKli^«ffil 3 2 6 r{zJ;f3S&J?n. 
UfeioC^SJlK (-z:!?|pl) fflv-f i7DU>Xl 3 
2 2aSilbT. M^.;u^it::mtJbTi^< (R (ou 

t) ) o 

[0 0 9 7] c:©!^. i^R^^ (i^(±!?S]*« 
ai 3 2 6 rte]*D^n5fi^SEtit)^fpI«@l 3 

i O^i^^gttTs i^rSB^^i^;i/&tHtf bs 
PBS 1 3 0 3{cM5o -€■bT^ -eo^cDXD-lrXJiStJ 
3iE®Gjto«^i:±<|elbidt> lii^^^&S^u >X 

1 3 0 l*^e>S^^n?)o i:35Ts Ell l(Dm^X\± 

mmmmi 326 g±i:ifflj^«Mi 326 r±o§Gjt 

i:R^(Dfe3tA5 1 ^MjS: D^^bTl^S io ^3^c•pTl^ 
S*^ ^n{i1^SS<]{ir«^)iOJf^<&ll£AK5fibTJffiu 
TV^SfcAi?)t•fet)^ *^{;ttK?tS®®JP^H:l~5>u 
T-$)t)> i/-b:^'5Xl 3 2 3®5 0~1 0 O/zttfc^ 
T^N«C:^<, iBmit'f Xlciit^^d:<ciOct3^d:T^tt 

[0 0 9 8] 0 1 8 lC*«?iJT-Ofe»P • fe^fiK® 
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1 3 0 2®±®<SS0, 0 1 8 (b) ^ E 1 8 (c) {± 

mmm^m. b-b' (z;?idj) isiH^iciaT-fe 

S. CdT-s V'<^DU>X1 3 2 2{i. 018 (a) 

2feii^©iii^-r-o{cMbT iflaASMi&bTi^So c© 

^1^.018 (c) <±y-zKffl$:S-r±I301 TtcMJiS 
t^^CDX^K). =&v-f i7DU>Xl 3 2 2{CAW-rS 
G^i:RjtOAail^©1t?4^bTV^5o c:nA^e)*iJi. 
10 J:at:§Giiilg«^Stt^v^'^DU>x©4''C^©STtc 
sae^n. &Rili««4iB(i#^-f i7u^>x^^^©K 
T^CB^S^nTV^5o (JeoTR>t©ASJft{i-^©t an 
0*sii^tf>;/?- (B&Rii^) ii^^ ^u\/yx - mm 
«®ragggi©ifctc^ b < ^ ?. i -5 (c|&^TS©4s$f ^ b 

[0 0 9 9] 018 (b) (±KT^Syt^;H 3 0 

2©x-ySffHfc:j^/S-r5*>©T-feSo c:©x-y»fH 
^roV^T{i^ BIffl^«@J:GIlj^Sffii:*s|ai 8 (c) 
J^|si«t3?Stc:E«^nT43ti. ^f±!3§Giffl^«ffi{i 

20 &x'-i'<>Du>x*-t>©RT{3ffia^n. =&Biii^a«i 

(i§v^^D^>XM«^®STtEa^^^Tl^So 
[0 10 0] J::i5T-i^T^^>'i^;L'^BBB^-r?>B^{i-o 
v>TJ±> miaibfci^tPBS 1 3 0 3i;j;?><l^<b 

m^mm (x-y®) ©M«?)^[pi*^e>AWb-c< 5 

fetos R3fc©i»^h^<|B]«{;. ^V'f^Dk>X13 

2 2*>^A*rbfcB^^ii. m^bfeioflBili^S® 

1 3 2 6 btJ: f)M*f^tls Aitbfev^'^DL.yXl 

3 2 2t^bT. :x.l5mzm^'^o-^-(i^uvyXl Z 

2 2*^^ttiW-rSc Bil*«ffil 3 2 6 b±©rS^{cJ: 

, 30 5^ii^f«s>'^^;u*^e>©Bajw^te©s»tiov^-rtt, 

SuiSE® G .j; R ^ h |H]^T- ?) o 
[0101] Sfe^ ^BBj^S^l 3 2 6 bti^-^-f ^ 

uvyxmm(D%T\zum.^nxii^. BitoiM^^ 

^;utM-r5ASif^|{3oiST*>. R>fei^lR]«t^©t a 
n0ASil^t^>>^ (G&Bia*) hv-f ^DU>X • H 
««fiSKSgM®ltt^ b < ^ S cto CiS:S1-?)©A5iif * 

§R G Bii]^©36Uf*s z :^fpiJ3^bT{±R GR G R G- 
(Dmflz, x;5|DIt>[^bTiiBGBGBG•••©3£t^*i:^^ 

40 ^TV^5A^ Ell 8 (a) (±-€©^H6<]^c3et>*$r^x bT 
c©J:d{i#ia*-t>-^'Xttif1fi±t(cv^'^7DU> 
XOi^i|^^:S-f-'&oT:fet)^ iB*f>vf^(ix-zi^:??[p]i: 
^jlCV-T <^Dl/>X®^n©*:53't^ec>T0 6o Sfc. 
Giij^(i¥®e<]l3 1 v-Y i7 n b >X4"l:.^®KTC{4« 
b. Riffl^l±z:^[q]©GiilllF^*Ox'-i' ^'Db>XJ^|^ 
t{4gb> BiSS(ix;^iqi©GiH^ra3b»o^-i'^7UU> 
X^^^c^^LBbTV^5o ^it^ lo©V'i' ^^ai/yx^ 
ti[©ffjtt«±^ff^ mm<D2mv^x) i:j^o-rv^i)o 
[0102] EI 1 9 (c*M^>'^^;i'©gP^>tS;*;±-sasr 

50 mto c c:t-H'45©jk^1§? 1 3 2 9 (± 1 rXDii^M&m 
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fiS;-r5RGBiI^®$i:$»)$r^NbTt''-5o o^U, 12 
1 KDT'y^-'izr^Y^) v'PT.WMm^UX 3 2 7m: 
D&RGBiii^*sigfij^n-5^, 3 2 9 T-?^ 

$n5RGB®^^->y hJi|5)-iij^{4ai;^ii&btR 
GBB^^ft^HTlgtiJ^nSo ^Ct-Ril^«ai 3 2 
6r. GH^SIS 1 3 2 6 g, B 1 3 2 6 b 
^fSS l-oCDj^^tCffig bTi^(^5i:> SrRiii^««Bl 
3 2 6 rJ±$5Slr 1 T^^ns <t 3 H'^-^' D V >X 1 
3 2 2 bA>t>HiiMbfcJ:dtmtAI*-r5R*T-,^B^ 
$tl, ^©RSW?ttt$^?ir- 2T-?x-rJ:-5i3 V'f 
uyXl 3 2 2 aS:51bTtbSlf1-5o Bil^«® 1 3 2 
Bbtt^ffib ^ov>:^l 3 2 

"^(DBS-mmt^w b 2 ■r•?^f i^t^tiDv-f^^ 

Dl/>X1 3 2 2 a^ilbTttSMfS. *fcGiii^«® 
1 3 2 6 gttlEH^B^^fflg 1 2T-^"x^n?)J;afCv V 
-f i^nuyXl 3 2 2 a*^6fluiEUfcJ:-5 tSit (itffi 
ft's(p]ipd:)^[pi) t:Ait-r5GjtT-B^H^^n^ ^®G& 
tJittilRlbV-f ^J7DU>X1 3 2 2 a^ilbTfiSt 

[0 10 3] dOidtrs *rt^/i^;nc*jVNTi±> i 
o©i^^$:«fig-r'5RGBiij^:i:^'V htCOV^T. =&JS 

{cov-iTli> RlbV'f ^Di/>X (:i©«-^{i 1 3 2 2 
a) *»^fft)n5o ^b-rc:®::i:{i-€®ftiio^T®i^ 
^ (RGBi]^^-<;/ t:•OV^•rt)^!SitlA^:•^TV^5o 

[0l04]^^oT^ 02 o{c^^-rid{-*T«a/'-^^;u 

A»e)O^I±iM3tSPBS 1 3 0 3 43J:t>'SJKl'>Xl 3 
Ol^SbT^ X^U->1 3 0 Qcs^rsn^b 
T^ 1 3 0 2 t^lCV-i* D W >X{ft«*sx ^ 

u-> 1 3 0 9±tiigi^s:i^^?x.5 ctat^fe^ias-r^ 
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